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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
prevent stalling of an internal 
combustion engine, a decrease in 
the durability of a rotation 
transmission mechanism and heat 
damage, which increasing the output 
current, without addition of a 
dedicated mechanism. 

SOLUTION: A power generation 
controller for internal combustion 
engine is provided with an alternator 
1 1, a rotational speed sensor 35 and 
a controller 28. The rotational speed 
sensor 35 detects the rotational 
speed of a rotor, which is a state 
quantity associated with the torque 
and the temperature of the 
alternator 1 1 . The controller 28 
detects the voltage of a battery 31 , 
connected with the alternator 1 1 , to 
control the energizing for field coil 
1 6, according to the value detected. 
The controller 28 limits the 
energizing amount for the field coil 
16, in order to decrease the 
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maximum torque (upper limit of the 
duty ratio is decreased from 1 00% to 
70%), when the rotational speed of 
the alternator 1 1 reaches the 
condition equivalent to the torque 
being predetermined threshold or 
higher (when it belongs to low 
rotational speed of about 1,500rpm). 

COPYRIGHT: (C)1998,JPO 




http://www.delphion.com/cgi-bin/viewpat.cmd/JP1 0004698A2 



03/11/14 



i 



1 V-y 



(19)B*Sftffcf (JP) 02) ^ # |^ 3t $g (A) (ll)ftfttUBi&IS#^ 

#^¥10-4698 

(43)£HB ¥£10*? (1998) 1 6 B 

m®ji2^ ^rtsga*^ fi &M&*m 

H 0 2 P 9/04 J 
F0 2B 67/06 Z 
F0 2D 29/06 N 

Q 

H0 2P 9/14 F 

*3£it3ft m& OL (£8 H) 



<21>fflBSHJ 


ftH¥8- 152176 


(7DHKA 


000003207 










(22)ffi8iB 


¥j£ 8 ^(1996)6^138 










(72)5SIJ|# 
























(74)ftS!A 


#s± sea tnt 



(54) [SBW©**] rt«S»HO»««9»«B 



(57) [ffgri 

72 811 jTJI'**-* 1 1 <DHJtejgg*t. Wl^d^F- 
fct^ (1 5 0 0 r pmttiEOffiEIte^fcKKUfcit 

6^cDmnm.&um.-Tz> (t^-tv ifcro±Ena£r i o 



(51)IntCl. e 

H 0 2 P 9/04 

F0 2B 67/06 

F 0 2 D 29/06 

H 0 2 P 9/14 




4#fH§¥ 10-004698 



2 V-y 



ft£s11W©femf|iiJffll£M. 
[f£0J©¥Niffl&lfc9i] 
[0 0 0 1] 

[0 0 0 2] 

Bfol5©Stfl5] — J&W&iiEMlc&^Tte, My^rU©'* 
^©WHfciBBsn&^-^a-f^iSflr*.*. d- 

l^^7 W — ;P KD-f ;]^©Sm£fMffl-r5fc©©*>©T 
<I5<E>.> 

[0 003] ±iB^^©^m^e«, -mzmQ\z^r 
&o\z. 7*-)\, F^^Mzmjz&ammiimztiTfr 

h;P^ttl 5 0 0 r pmSa©fiEMEa**T7fy:fcja: 
[0 0 0 4] iC5T, *©fffl&PSfc:tt. 

© h;i^ t isifejis < h©w-c«$ti-5^# s ©ft^fg 
#J©y— ij ©g ij ©gi:©Jt) 



[0005] set, ^©siiEja, 2000 

r Dm8«©filHrtEa««T**:tJi*^t:»«. n 

[0 0 0 6] C©«fc5ft^J^K**MT5&fi5<hLX. 
0iJA«^HBS6 3-1 6 0 4 6 5^$Bfc:^$tlfe 
TF«3^H©pJ^att«^lft$iJ1SPgMj tf&Z. Z\<D£ 

m~c\t* mio \z^r^ v iztemmm 5 i ©^ 5 >^ 
^ h 5 2 5 3 toiwjc.,. atgastet^ 

^he»«^5 4;>i;to££ftT<A-5. £©*8#t5 4te, 

U 5-5©bJ16B55 6 ZTir^^JL—jr 5 ytCtoT 
tt73lo] (0 1 0 ©fc&7j|S]) ^f&js-g-r, l^nJI&gBS 
6jytf@Jg8B5 8fB5©8g8t£iHgU I^y-U5 5©# 

fc©T&-5. 

[ooo7] tstBSgTtt, 3 > h d— 5 5 9 ^mtea 

^-fe>+r6 0 ICi-S^-jU^^— ^5 3 ©^BR©'|si<eiS 

tommfcmmwBMiBiifcmm (mz.vs.2 

0 0 0 r pm) £JR3|rr3<fc3K7£'3 : -;iX— ^ 5 7$ 
6*lT^-U 5 5 ©*3ftg^fb U ij Jt^USS 

n-5„ dtifcinx. n>hD— 55 9ttzg^-fe>D-6 i 
' izhbte^mmmwwiTEm&QttZKfs.-ztzm^ 

Emmfem&$:2 000 r pm£<W©M (^Jxitf 3 0 0 
O r pm) -©^S^fce^lHi^^tc 

W»r*. ^©*fJW{cJ;D. i«ft«fl«fcl4*j^*-^ 
5 3fi>JU^^S^,>:^e.^:^lHieji^T^l!j$n. 
^;Uh6 2^T^D»C<<ift^,„ ^fc, ?&S77>6 3 
fciSJBfi^li^t, ^5 3=&aB©jS«©S 

[0 0 0 8] 

&<Dmmzj:z> ^;i/h6 2^-r^-5©*aiS!iLTB 

^\ttigT?rES±U. ^"^^-^5 3 ©f&*£|»il:T£ 

**>©©, y-Utt^5-r-5fcJ6(cMS^iC©^;i/ 

[0 0 0 9] *^Bj«fija!^/t**tc^T^:$n7ct> 
©TfeO, -€-©BWt4tii73m«©li7cS:0Ooo, 

©^S:jiii]-r-5c:t^<i*i^M©xh-;k lejge 

[0 0 10] 

«wB*««fe-r*fc©©#&] ±tBe6<j^jES-r^fcai) 



4#IPj¥10-004698 



3 V-y 



ta^&\z «t ^>mjEicife ex w — ;u k ^ -f ji^©a 

[0 0 11] ±IS^BJtC<t^t. rt«S«H©f^»!il'tt> 

3g«-rs. attzmia^ittt. ttttatfem^iite.toT 

!WHSnfc»««©h;l^RZraflE©<l>fc< tt>— *3&« 

w^atck* 7 j —)v k a-f ^©asssrswiE-r*. 

[0 0 12] £©<HIRfc.fc03Mra©h;!/* ©***#* 

«*, J^bfc±5»=Hh;P*©**tt**Ta**!i£fcJ: 
QRIAffi#t/.lv$<&:D. MMM*** h-;PL(c< <& 

5. SSfc. a«*©$iMtc«fct)5!«^©MS©ft^<S 
[0 0 13] fln*.T, 3M«©h;i^©**tia*Tj&«* 

[0014] s=fc. ;uF3.-r;i^oa 
■^sa&aio i/4 < x *>rtr. 

[0 0 15] 

0»» i feBll'-ia6K«fi-3TBiWr*. *Mtc«. 

^«sa*^tfesnxvis. 0 3 \z*)i>**-? 1 1 © 
rtfiWKfissivr. *;i^*-*i i.ttD-^12, 



— 9 1 3ri;u^t^ 77<ti 4 

[0 0 16] 1 2ttJH8£LTaMM-*ffl#T» 

0, #-;HJT (ffi&) 15. 7-f-Jl'K3<JH6, 

ttlftft (03©£6) -*f©«j£ttl 8, 1 8\Z£K>>T 
—XI 9 iClelfenrtgtC^^nTViS. -5-—7.1 9**5 
SUt5->t7 h 1 7 <Dffimz\*-7—V 2 ltfttQtttt 
5>tlT*30, C©y-'J 2 1 trt«WH©^5>^-> + 
7 Y-\z%t.r)mf*>Wti7 : 7>97— U (0*BS) ti: 

e. fe?g©»f®flN**^r s^;vh2 2**##»tte.n 

xvi*. 1*1:/— 'J 2 i©g«7 7>^:/— U©ff©*9l 
/2fcMse*nT*D.» P-*l 2ai^7 5>:7->; J ^:7^ 
©i^92^g©J§gTlHIte£1£6n5«fc5^c&oT^>3. ■€■ 
tT> Ih6®7"-'J2L ^l/h2 2K^7^7' 

[o o i 7] MfBD— 9 i 2K*5Vvrtt. ;n*a 

Nffit&O. ffi7j©#— JUP7 1 5*tSHt7S^>. P— 
* 1 2_hfctt*yy:7 r U>2f (B^K) a*SB*SnT* 
0 , C 6 @te.UT Vi* D— ^ 1 . 2 lC®fiam8iE*t«*B 
Sn«. 4*5, P— 9 1 2©«r^tt?&«J77>2 3, 
2 3atJKDW7E>ttTi5D, ^7?>2 3, 2 3KJ:D 
Sr— * 1 9©rt«KS*«*ASft-ro— * 1 2«*t»ijl 

[0018] 7.^— ^ 1 3 teP— 1 2 ©^HtCgHS^ 
n&Xf-?37 2 4i 1 f©372 4IC#^nfc3ffl 
©X5=— ^P-Y;U2 5 tlC«toT«lfiK$nTV»-5. Xr 
— ^ P 7 2 4 tt. Wf2#— 7 15*6 mfc«s»«x 

5^— ^p-tji/2 5 <»:32^-r^«t3»cf^e.nfcemassT 

*D; Sv>fc»ta£*>anfc«Rtt©l»^ft«j&»&fc 
•5. -ftt, 1 3«P-^ 1 2 ©EHEK 

^Hffl3?«tS^4t5. ^f-f77-<tl 4»S8S[il 
gS*m^-^7 v cfc©T$.0, Xf-5-3^Jl.2 5T^4 

[0 0 19] I CV^al/-? 2 6«mrfe7^— ;ufp 

±ftftmm&<Dnm.ttffimz-D^-Tmw?z>, 02^ 
-r«t^{c. icwii/-i'26ii ^U27*rr 

53>hn-728th7>-7X^2 9 i*Ix.TU 
-So h^>^X^2 9ffl^-Xli3>hD-7 2 8(^S 
^gSn, X= <7^««S6^nTVi-5. F5>> J X3'2 9 
©Pl^i7^«, ^3 0a^7-f-^F3'f;H 6 4^ 

VT-xmrniiVTOAyTV 3 1 ©^5^«ff »csa« 

SnXViS. — 7j. 3>hD- 7 2 8ICl±PIHf3 2S^ 
-Y ^n->3>X'r>7^3 3*d*bT!WB/tv?-y 3 1© 
y^^iWFjWRttSnSitfefc. «S?-3 4S:^LTIhI 
eaS-fe>1r3 5A»SM*atiTV»*. is|-fe>1r3 5«^- 

^ i nzmcmi^nx^K). ->t7H7© 

J|MaPSIIBSfcD©l§WHBc. •tts.tt-*)W*--9\ 1© 
0Ga*N**ttI"r*. 3>ha-52 8«A-77"'jm 



0-004698 



4 V-y 



>S?X^ 2 9 :7^~ ;!/ 

[0 0 2 0] ra- ?-f*»tt5 s 3.-y^ttFdutyfc«k 
«U #a«©ffl££3SA*E£fc«koT, 7tny«i: 

m«rctu nftmc4>0a*Bmeca 5<t> x 

^JtFduty (%) (Ca /C) • 1 0 0T^2 
Xr^n-fm^ 3 6tt|^X^— 9u-i)V2 5\Z 
[ 0 0 2 2 ] ±|H3te«S«tt, 1 0 0%CD^rL-^r^it 

J;5&4#te*jR-r. 37 1 1 (Affirm 

^H©hWlil 5 0 0 r pma*©iSIeI(EaflE«7? 
'S^KftS. & 1 l<£>Sigte2 0 0 0 r pm 

^feOT*^ ?&Sl7r>2 3©IirtE^«k^T 

^YbTSo for, ^1 i©«Ktt±jeb& 

CO 0 2 3] WISOJ:5fc#lJ«*n&**K©»- 

Jen > hP-7 2 8 teckoT^frSn*;!/— ^>£;Si, 

tO 0 2 4] 3>hn-?2 8tt*f ^r^yi 0 5K 

-fe>U-3 5£J:«H1E«N&K»&tr. Xr^yil 
0\Zl$^Ts «HB/ty5rU«EEVB ^JMa <k 0 fciB 

afc»<Z3*>©-C»*. SfffBX^^yi 1 0 6D«J6*#«» 
St&SnTl^S (VB>a) A?7'J.3 103Stt#t 

[0 0 2 5] MfBX^^yi 1 0©*Jftftfl=3WR£Sft 
Tt>&V> (VB^a) X^y 7 1 2 0 £*3t>T* * 



*U 2 7rt©Vy^**jRUT«flBia(EaflEN^«r 
5ra- x>f JtFdutyCD±®MbSrgCttSt:^o H6 ic^ 
t\fc-5J::, d©Vy^fc*ViTlHHEiS*N^l 0 0 0 r 
pm*»©fi8, S^2 0 0 0 r pmck 9 *>S5V>««T 
tt±Effib*«l 0 OfcKKjfeSnTl^*. 5*3.— 7^ Jt 
F du iyifi 10 0%tll !7 F^JH6 \ZMMM 
8fcSft»tj-«c:tt*«T*. RH°HE^Nj5>U 000 

r pmHl, fro 2 0 0 0 r pm£tTO®«Ttt, JtES 
«b**l 0 0XckDfc/h3fr« 70-80 

%) [csssmt^o tw^ii 

[0 0 2 6]*!:, @l©Xfy7l 2 5tC43ViT, N 
» Xr^^l 3 0tc;fe^T, -t-CD^&SIH (^-^ 

[0 0 2 7] — MIBX^yi 2 5 

IB) ^ (1-b) <t«FHIc i©«<fcD-fc;fc#iM&>5;&*£ 

-f;H 6^<Da«3&«fPitan*:t>CDi2pJWrb, Ts^rv^f 
15 0T^7>yX^2 9^>$t> u©;i/^>^ 
^7i"^>o cni:»L, Xfyyi4 5W(ig*fta«» 

fcsnwa^t, misa«*a6fcf|titu«^j»B 

a***i*!WrU Xf7^15 5T*h7>yX^29^ 
[0 0 2 8] _LfB;i/— 5 t >JC45liTtt, 3>hD-72 

Sfc> 7fy7 p 1 1 0, 1 1 5, 1 3 5, 1 4 0, 1 5 

0, 1 5 5<D&&m*mmmm^-mztt^rz>o 
y 1 2 o^j&a^attSftiiB^airffis-rd. 

[0 0 2 9] H©J:5K*4afiflD»i8Ttt, 

^1 i<Db)ip tim\B\fcmmi£-cm± ttez^tizms 

^ttxi-^-fltFdutyOilSfllbSttlS «ST) bt 



&H¥10-004698 



5 V-/ 



ic, rt;^*— ^1 lwb^wg^ffi^T^-s. «£o 

X, ^m^trtt, fffliEbJI^£@iE®gN<h©fax^3 
rt^M*«Xh-;Wb^<<^^>. Pimm 

<Dmfctt)V5>*—i? i i\z&.7Lz>mB.fc:MWim m\z 

[0 0 3 0} Jn^T, *)\>?*—5> 1 1 cd h;i^©«* 
<B#/hS<fc:5©X. ^ISH«)ft«*-SttnH 
*©#> ^l/**-^ 1 lCD(Hlito£KN£J:#£-fcJ-£;i 

if*Ilt y-Uit) £*#&Mt::iS:5£bX, 

*J^^— ^1 lcOD-^ 1 2<£rii53ST[5lK^-a- ; 5^t 

[0 0 3 1] 7-f-^h'3-fJH6^©Itl 
(7^-7^ it F duty) *Sfl®-rs^<h©*.»C<i;oT, 

tz tb \zmi}t£®tm^mw.z mm b & < x *>-r tr. 

[0.-0 3 2] &*5, 0jSttb&V^ SfllH^^-^^ it 
F dutyCOfttlKtC £ *>&V*:7 -f — h*3-fJH 6 mo)%m 

mtf'ptj. < & o , now 1 1 (omm<D&±m*M& 

±^m±x^^>. Kttbtn «*.«:7-r— ;h*=k 
«t o x^t; b d -r * c 1 3&»*wr ns . 

[0 0 3 3] m4\Z&^XmffiCV7FCf£.?\Z-*)\> 
*t> -e-nt:J;^^gtt*i«X^SSt*^i/^ **JS 

©^sgttstra> b tzwmm- \z t^ic^-r^m* 

[0 0 34] (a) tfofeftffiXte, y-U55 ©oJtbSB 

5 6£ffl#[R]^M&£-ttX@5£gB5 8^e.KtWS-B-S« 

6 0 . rt^M©ffil5ieSS^X^:#^l±5*mi9SS:5t« 

bfc<i^. ^nCTix **^co^ssxttxi-x^ 

JfcFdutyO-kRttb SrlHRfSiEttTr J: < , $LM<Dmm 
^*#-r«.^;i/h 2 2*«fflT?*.*. tfc^Xs MSB I, 

ojtgt^o. i*i^M©isieiejS««x : b^^f«cm^« 

[0 0 3 5] t£&. **5»4Jfcfe*-r»JO*W©»!8tl 



(i) migzmvmm-cte-tfr?*-* 1 i<Dh)u?t 

;i^***fci:'fca> £<b£fOTU R||3te«&N£, h 
^dMST -51*^4 <*:bX. [HiejiS-fe>-9-3 

* 1 i©sg£ir>ifKcfc^xiS&tfcdJbxfc«fc^ < > - 

#©fi^^£#*bXf?r5£{ii£ ; ! i «e>^£bX*57*» -tr> 
[0 0 3 6] mmzf^CX'ro.— -x-rltFduty 

•o±i8«b*iwiR'ra»^K:»4, ETic^-r^^^v^ 

JWTcDti-lCtt^a.— t- -fit F duty CD_h[gffi b 0 0 

3l:l^StlT^5. dcDVy^"«:fflUX±IS«bS:«: 
5£U C©±fgffib?r®xi^Vi«fc5^:7 : ^.— ^^JtFdu 

ty tr x 7 ■< —jv h* n -i ;n 6 &am$ijffli-r n«, 

[0 0 3 7] (2) _hfB (1) tC|ia-r^>^, 
— ^ 1 1 ©[HiejiSN. h;l^^S:^Sa$:jSl[m*--&^ 
i±, ftl^Ci^fTa- x-f i£Fduty£fMEE-r-5<fc'5 
(cbXtiVi., 

[0 0 3 8] (3) i»|E*Sfi©»ffiT?«*;W^*— 1 

icoi5iej^N*iHite3ifl[-fe>-y-3 sfcjc^x^mbfe 

rt«M'B©llIfiauSty--'Jitt*JM»U ^©?fl 
Stife**lHiej^SNtbXfflViXfeJ;i.i. f*nj^«M©« 

oia*Ka*-fe>-y-©«Wi«*» MteisiejSSNictii©^ 
©rt«!Stti§ii©iHie)tstbx*ijffl-rn«, BtriBieiejss 

[003 9] &>±. *Rw<D&mm<D&mz-D^Tmw 
bfc*^ =&^sg*^ffisx^2.if^tui-©swMJSJS 

W) W3jmiKE«lO«!»S«fc*V»T. MfB«^* 

tk&mgt\z j; o^tii$n^«fii*«^m«©i5ie)$fix 

[0040] f!@^x«-^tc h)Vi7juzmmt®fcm 
mtomizmmm&tffrznz. z.<or^ h;u^^ 

^S^#jimS*«ETSCltlc«t-r)X. h;i/^X« 

[0041] (n) m«s i izmm<DMwmmiz$>^ 



4*M¥10-004698 



6 V-y 



[0042] cio±-5»c-rn«, N;^xni&st, j$f 

[0 0 4 3] 

a«ft©MIBl;: «fc o %«&© MP* ©S*ffi£/jN;* < f 

* stares?*©-*?, iatee3e««i»cj:*^-uit*o 

[BIBaffiifr&KH] 

[01] jno-f;i/^«Dsm*wffli-rsfcj&trj 
[02] ftmmw<Dnm.(QM&L&*-tn%.i£imm. 

[03] *;U^*-^<0|#3assii6**tWfiBH. 



[04] ^^^-^©igHEssflcfcst-r-B^a.— ^-r 

[0 5] xi-^-Yit^iK^-r-sfesejcD^-r 5>^?^ 
-k 

[06] ^^^-^©iiMEjaaEfc*^-*^— y-fjt 

[0 7] SU©^i6©^!6t*siiTv $V>mgL 



[08] *)\>**-*<D®im.mtm&L<Dm&*mr 
#tt0. 

[09] fle*©*;!/^.*— ^©m*fi*tt**TWttH. 
[010] «e*©3Bmsa*^r«ws«ifiK0. 

[«F*©BWi] 

6-7^-;i/Kn^r;k 2 1 -@eeS«t«l©-g5*Si 

«r*y-u, 2 2-»iaiEeji«wi©-«*<(ij5jrt-*^ 

*fe>H-, VB -A'y^USJE. 



[01] 



C 



.105 




NO 




155 




/ < 







4#S?¥10-004698 



7 V-y 



[03] 




16 -7TT 



11 
\ 



13 



24 25 23 



ST K 




12-0-* 

-7- 'J 



[04] 



100 



Fduty 




2 3 4 



*7 



100 



Fduty 



5 (xioOOrpm) 



[0 5] 
C 



Ca 



[06] 



0 1 2 (xioOOrpm) 



[07] 




ffWW 10-004698 



8 V-y 




Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-004698 

(43)Date of publication of application : 06.01.1998 



(51)Int.CI. 




H02P 9/04 






F02B 67/06 








F02D 29/06 








H02P 9/14 




(21)Application number 


08-152176 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing : 


13.06.1996 


(72)Inventor : 


YAMASHITA HARUYOSHI 



(54) POWER GENERATION CONTROLLER FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent stalling of an internal combustion 
engine, a decrease in the durability of a rotation transmission mechanism 
and heat damage, which increasing the output current, without addition of a 
dedicated mechanism. 

SOLUTION: A power generation controller for internal combustion engine is 
provided with an alternator 1 1 , a rotational speed sensor 35 and a 
controller 28. The rotational speed sensor 35 detects the rotational speed 
of a rotor, which is a state quantity associated with the torque and the 
temperature of the alternator 1 1 . The controller 28 detects the voltage of 
a battery 31, connected with the alternator 1 1, to control the energizing for 
field coil 16, according to the value detected. The controller 28 limits the 
energizing amount for the field coil 16, in order to decrease the maximum 
torque (upper limit of the duty ratio is decreased from 100% to 70%), when 
the rotational speed of the alternator 1 1 reaches the condition equivalent 
to the torque being predetermined threshold or higher (when it belongs to 
low rotational speed of about 1 ,500rpm). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The generation-of-electrical-energy control unit of the internal combustion engine having a voltage detection 
means detect voltage of a generator which has Rota as for which drive connection was carried out by rotation transfer 
device characterized by to provide the following at an internal combustion engine, and is generated by energization to a 
field coil of the Rota, and a rechargeable battery connected to said generator, and the energization control means which 
control energization to said field coil according to voltage by said voltage detection means A quantity of state detection 
means to detect at least one of torque of said generator, temperature, and the quantity of states relevant to them An 
amount limit means of energization to restrict the amount of energization to a field coil by said energization control 
means in order to lower maximum of said torque or temperature when either [ at least ] torque by said quantity of state 
detection means or temperature becomes beyond a predetermined value, or when said quantity of state changes into the 
condition of being equivalent to it 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the generation-of-electrical-energy control unit 
which controls the energization to the field coil in the generator by which drive connection was carried out to an internal 
combustion engine. 
[0002] 

[Description of the Prior Art] In common vehicles, the charging equipment which consists of an AC dynamo and a 
regulator for charge of a battery, the electric power supply to an electric apparatus, etc. is used. An AC dynamo is 
equipped with Rota which has a field coil, and the stator coil arranged around the Rota. Drive connection is carried out 
through rotation transfer devices, such as a pulley and a belt, at an internal combustion engine's crankshaft, and Rota is 
made to carry out accelerating rotation with an internal combustion engine's actuation. If it energizes to a field coil at 
time of this rotation, an alternating current will occur in a stator coil. An ac output is changed into a dc output by diode 
(rectification). A regulator is for controlling the energization to a field coil according to the voltage of a battery. 
[0003] The charging equipment of the above-mentioned configuration is in the orientation which the output current 
increases to a field coil with the rise of the rotational speed of an AC dynamo by the basis by which the current of a 
peak is passed, as generally shown in d rawing 9 . On the other hand, the torque of an AC dynamo tends to become max 
in the low rotational-speed region of a 1500rpm degree. 

[0004] By the way, at the time of actuation of an AC dynamo, the load of the magnitude expressed with the product of 
the torque and rotational speed joins an internal combustion engine. Therefore, while Rota of an AC dynamo rotates at 
high speed and can secure the big output current so that a pulley ratio (ratio of the path of the pulley by the side of a 
crankshaft and the path of the pulley by the side of an AC dynamo) is set up greatly, the load which joins an internal 
combustion engine increases. Increase of this load becomes the cause which causes an internal combustion engine's 
stall. Moreover, when a load increases, the problem to which the endurance of a skid and this belt falls also has a belt 
and a pulley. 

[0005] Furthermore, the temperature of an AC dynamo tends to serve as max in the low rotational-speed region of a 
2000rpm degree. When the rise of this temperature is overheated, there is a possibility of the component part of an AC 
dynamo deteriorating or damaging by fire. 

[0006] as technology of coping with such fault, there is "an adjustable-speed auxiliary machinery drive control unit 
which is the internal combustion engine" indicated by JP,63-160465,U. With this equipment, as shown in drawing 10 , 
the infinitely variable type belt transmission device 54 intervenes between an internal combustion engine's 51 crankshaft 
52, and AC dynamo 53. This device 54 moves the moving part 56 of a pulley 55 to shaft orientations (longitudinal 
direction of drawing 10 ) with an actuator 57, adjusts the distance between this moving part 56 and a fixed part 58, 
changes the effective diameter of this pulley 55 continuously, and changes a substantial pulley ratio. 
[0007] With said equipment, a controller 59 reads an actual rotational speed of AC dynamo 53 by the rotational-speed 
sensor 60, and drive control of the actuator 57 is carried out so that it may be completed as aim rotational speed (for 
example, 2000rpm) by rotational speed as a matter of fact. Then, moving part 56 is moved to shaft orientations, the 
effective diameter of a pulley 55 changes, and a pulley ratio is adjusted. In addition, a controller 59 changes aim 
rotational speed into values other than 2000rpm (for example, 3000rpm), when the temperature of AC dynamo 53 by the 
temperature sensor 61 is read and said temperature becomes larger than a predetermined value with increase of a load. 
Drive control of the actuator 57 is carried out so that it may be completed as this changed aim rotational speed by real 
rotational speed. At the time of a heavy load, torque drives AC dynamo 53 in the rotational-speed region used as max, 
and a belt 62 skid-comes to be hard of an AC dynamo with this control. Moreover, the airflow by the cooling fan 63 
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increases and an extremes-of-temperature rise of AC-dynamo 53 each part is prevented. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the belt transmission device 54 of an infinitely variable type 
is added in order to change a pulley ratio although according to the equipment of the official report mentioned above it 
controls that a belt 62 is slippery, an endurance fall is prevented and the heat damage of AC dynamo 53 can be 
prevented, there is a problem that enlargement or complication of the whole equipment are not avoided. 
[0009] It is canceling the endurance fall of an internal combustion engines stall and a rotation transfer device, and 
generating of heat damage, without adding the device of dedication, this invention being made in view of the situation 
mentioned above, and the purpose aiming at increase of the output current. 
[0010] 

[Means for Solving the Problem] A generator which this invention has Rota as for which drive connection was carried 
out by rotation transfer device at an internal combustion engine in order to attain the above-mentioned purpose, and is 
generated by energization to a field coil of the Rota, In a generation-of-electrical-energy control unit of an internal 
combustion engine having a voltage detection means to detect voltage of a rechargeable battery connected to said 
generator, and an energization control means which controls energization to said field coil according to voltage by said 
voltage detection means When either [ at least ] torque by quantity of state detection means to detect at least one of 
torque of said generator, temperature, and the quantity of states relevant to them, and said quantity of state detection 
means, or temperature becomes beyond a predetermined value, Or when said quantity of state changes into the condition 
of being equivalent to it, an amount limit means of energization to restrict the amount of energization to a field coil by 
said energization control means is established in order to lower maximum of said torque or temperature. 
[001 1] According to the above-mentioned invention, while Rota is rotating with an internal combustion engine's 
actuation, an energization control means controls energization to a field coil according to voltage of a rechargeable 
battery by voltage detection means. A generator generates electricity by energization to this coil. The amount limit 
means of energization restricts the amount of energization to a field coil by said energization control means, when at 
least torque of a generator detected by quantity of state detection means and one side of temperature become beyond a 
predetermined value, or when a quantity of state by quantity of state detection means changes into the condition of 
being equivalent to it. 

[0012] Maximum of torque of a generator falls by this limit. Therefore, although a load of magnitude expressed with a 
product of torque of a generator and rotational speed joins an internal combustion engine, as mentioned above, when 
maximum of this torque falls, this load becomes small and it is hard coming to carry out the stall of the internal 
combustion engine at the time of a generation of electrical energy. Moreover, excessive force does not join a rotation 
transfer device in which rotation of an internal combustion engine is told to a generator, either, but the endurance of this 
device improves. Furthermore, maximum of temperature of a generator becomes low by limit of the amount of 
energization, and it is hard coming to generate heat damage in a generator. 

[0013] In addition, since maximum of torque of a generator falls, it becomes possible uniformly then about an internal 
combustion engine's load to raise rotational speed of the part and a generator. If it puts in another way, a rotation 
amplification ratio (for example, pulley ratio) by rotation transfer device will be set as a big value, and it will become 
possible to rotate a generator at high speed. With a common generator, a setup of a big rotation amplification ratio 
enables it to aim at increase of the output current in an internal combustion engine's low rotational-speed region from it 
being in orientation which the output current increases with a rise of the rotational speed. 
[0014] Moreover, in this invention, since it becomes possible to prevent an internal combustion engine's stall, an 
endurance fall of a rotation transfer device, and heat damage only by restricting the amount of energization to a field 
coil, even if it does not add a device or equipment special for the prevention, it ends. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention is explained 
according to drawing 1 - drawing 6 . The charging equipment which consists of an AC dynamo (AC generator) and an 
I.C. regulator is carried in vehicles. The internal structure of AC dynamo 1 1 is shown in drawing 3 . AC dynamo 1 1 is 
equipped with Rota 12, a stator 13, and a rectifier 14. 

[0016] Rota 12 is a portion which functions as a field, and is constituted by the field core (magnetic pole) 15, the field 
coil 16, and the shaft 17 grade. The shaft 17 is supported by the case 19 pivotable by the bearings 18 and 18 of a pair 
approximately (right and left of drawing 3 ). The pulley 21 is attached in the front end of the shaft 17 exposed from a 
case 19, and the belt 22 which has a wave-like cross-section configuration is almost wound around the crank pulley 
(illustration abbreviation) attached in this pulley 21 and an internal combustion engine's crankshaft, the path of this 
pulley 21 — about [ of the path of a crank pulley ] - it is set as one half and Rota 12 is rotated by one twice [ about ] the 
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speed of a crankshaft. And the rotation transfer device is constituted by these pulleys 21, the belt 22, and the crank 
pulley. 

[0017] In said Rota 12, if current is passed by the field coil 16, field core 15 of one of the two will serve as N pole, and 
the field core 15 of another side will serve as the south pole. It is equipped with the slip ring (illustration abbreviation) 
on Rota 12, and an exciting current is supplied to Rota 12 currently rotated from here. In addition, cooling fans 23 and 
23 are attached before and behind Rota 12, a wind is introduced into the interior of a case 19 by these fans 23 and 23, 
and Rota 12 grade is cooled. 

[0018] The stator 13 is constituted by the stator core 24 arranged around Rota 12, and 3 sets of stator coils 25 wound 
around the core 24. A stator core 24 is the flux path made so that the magnetic flux which came out of said field core 1 5 
might intersect a stator coil 25, and consists of two or more thin griddles piled up mutually. And a stator 13 generates 
the three-phase alternating current with rotation of Rota 12. A rectifier 14 incorporates a rectifier circuit and rectifies the 
three-phase alternating current generated with the stator coil 25 to a direct current. 

[0019] I.C. regulator 26 is for controlling the energization to said field coil 16. Next, the electric configuration of the 
above-mentioned charging equipment is explained. As shown in drawing 2 , I.C. regulator 26 is equipped with the 
controller 28 and transistor 29 which have memory 27. The base of a transistor 29 is connected to a controller 28, and 
the emitter is grounded. The collector of a transistor 29 is connected to the plus terminal of the battery 31 as a 
rechargeable battery through the terminal 30 and the field coil 16. On the other hand, while the plus terminal of said 
battery 31 is connected to a controller 28 through a terminal 32 and an ignition switch 33, the rotational-speed sensor 35 
is connected through the terminal 34. This sensor 35 is attached in AC dynamo 11, and detects the rotational frequency 
N per unit time amount of a shaft 17, i.e., the rotational speed of AC dynamo 1 1 . A controller 28 is battery voltage VB. 
Duty control of the current to a field coil 16 is carried out by reading the rotational speed N by the rotational-speed 
sensor 35, while reading, and making a transistor 29 turn on and off based on these values VB and N. 
[0020] Duty control carries out adjustable control of the average current in analog by controlling the resistance welding 
time by duty ratio Fduty, and changing in digital one the rate of energization and not energizing. Duty ratio Fduty shows 
the rate of the resistance welding time to the time amount of 1 cycle. Therefore, as shown in drawing 5 , time amount of 
1 cycle is set to C, and it is calcium about the resistance welding time in between [ C ] coincidence. When it carries out, 
duty ratio Fduty (%) is expressed with -(calcium/C) 100. 

[0021] In addition, 25 in drawing 2 is 3 sets of stator coils by which Y connection was carried out, and 36 is a rectifier 
circuit which has six diodes for carrying out full wave rectification of the three-phase alternating current generated with 
this stator coil 25. 

[0022] The above-mentioned charging equipment shows a property as shown with a dashed line in drawing 4 and 
drawing 8 , when a field coil 16 energizes with 100% of duty ratio (i.e., when the current of a peak is passed). The 
output current of AC dynamo 1 1 increases with the rise of rotational speed N. The torque of AC dynamo 1 1 becomes 
max in the low rotational-speed region of a 1500rpm degree. The temperature of AC dynamo 1 1 serves as max in the 
low rotational-speed region of a 2000rpm degree. This temperature characteristic is because field-coil 16 grade 
generates heat by energization. Here, although the component part of the AC-dynamo 1 1 interior is cooled to some 
extent by rotation of a cooling fan 23, the fan's 23 amount of ventilation changes with rotational speed N. Therefore, the 
temperature of AC dynamo 1 1 shows the property depending on the rotational speed N which was mentioned above. 
[0023] Next, the operation and effect of the gestalt of this operation which were constituted as mentioned above are 
explained. The flow chart of drawin g 1 shows the routine performed by the controller 28, in order to control the 
energization to a field coil 16, and it is performed to predetermined timing. 

[0024] It sets to step 105 first and a controller 28 is battery voltage VB. While reading, the rotational speed N by the 
rotational-speed sensor 35 is read. It sets to step 1 10 and is said battery voltage VB. It judges whether it is higher than a 
decision value a. It is forjudging whether a decision value a needs charge of the battery 3 1 by AC dynamo 1 1 . the 
criteria of said step 1 10 are fulfilled --**** (VB>a) — judge that charge of a battery 31 is unnecessary, a transistor 29 is 
made to turn off at step 115, and this routine is ended. Therefore, at this time, it does not energize to a field coil 16, and 
AC dynamo 1 1 is not generated. 

[0025] the criteria of said step 1 10 are fulfilled --**** (VB <=a) - in step 120, the upper limit b of duty ratio Fduty 
corresponding to said rotational speed N is computed by searching the map in memory 27. As shown in drawin g 6 , in 
this map, the upper limit b is set up to 100% in the field where rotational speed N is higher than the field of less than 
1000 rpm, and 2000rpm. In 100%, duty ratio Fduty means being continued by passing a field coil 16 current. In the field 
of 1000 or more rpm and 2000 rpm or less, the upper limit b is set as the value (for example, 70 - 80%) smaller than 
100% for this rotational speed N. This field is a rotational-speed field in case the torque of AC dynamo 1 1 serves as 
abbreviation max. 
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[0026] Next, in step 125 of drawing 1 , it judges whether the transistor 29 is turned on. these criteria are fulfilled --**** 
(transistor 29: ON) — in step 130, it judges whether that ON time amount (in the elapsed time after changing from OFF 
to ON, and drawin g 1 , it is written as "continuation ON time amount") is more than the product of a upper limit b and 
time amount c. This product is the upper limit of the resistance welding time taken to reduce the maximum of the torque 
of AC dynamo 1 1 . If these criteria are fulfilled, will judge it as what the rear-spring-supporter field coil 16 energized to 
said resistance welding time, a transistor 29 will be made to turn off at step 135, and this routine will be ended. On the 
other hand, if the criteria of step 130 are not fulfilled, it will judge that it is necessary to continue said energization 
further, a transistor 29 will be turned on at step 140, and this routine will be ended. 

[0027] on the other hand, the criteria of said step 125 are fulfilled — **** (transistor 29: OFF) — in step 145, it judges 
whether the OFF time amount (in the elapsed time after changing from ON to OFF, and drawin g 1 , it is written as 
"continuation OFF time amount") is larger than the product of (1-b) and time amount c. This product is the non- 
resistance welding time taken to reduce the maximum of AC dynamo 1 1 . If these criteria are fulfilled, will judge it as 
that by which the energization to the rear-spring- supporter field coil 16 was stopped by said non-resistance welding 
time, a transistor 29 will be made to turn on at step 150, and this routine will be ended. On the other hand, if the criteria 
of step 145 are not fulfilled, it will judge that it is necessary to continue stopping said energization further, a transistor 
29 will be turned off at step 155, and this routine will be ended. 

[0028] In the above-mentioned routine, processing (processing which reads battery voltage VB in detail) of step 105 by 
the controller 28 is equivalent to a voltage detection means. Moreover, each processing of steps 110, 115, and 
135,140,150,155 is equivalent to an energization control means. Processing of step 120 is equivalent to the amount limit 
means of energization. 

[0029] Thus, with the gestalt of this operation, paying attention to the torque of AC dynamo 1 1 serving as max in a low 
rotational-speed region, while this AC dynamo 1 1 is rotating in this field, the upper limit b of duty ratio Fduty is 
restricted (fall). By this limit, as a continuous line shows drawin g 4 , the maximum of the torque of AC dynamo 1 1 falls. 
Therefore, although the load of the magnitude expressed with the product of said torque and rotational speed N joins an 
internal combustion engine, as mentioned above, when the maximum of torque falls, a load becomes small and it is hard 
coming to carry out the stall of the internal combustion engine at the time of a generation of electrical energy. 
Moreover, the excessive force does not join the rotation transfer device (especially belt 22) in which rotation of an 
internal combustion engine is told to AC dynamo 11, either, but the endurance of this device improves. 
[0030] In addition, since the maximum of the torque of AC dynamo 1 1 becomes small, it becomes possible uniformly 
then about an internal combustion engine's load to raise the rotational speed N of the part and AC dynamo 1 1 . If it puts 
in another way, the rotation amplification ratio (pulley ratio in this case) by the rotation transfer device will be set as a 
big value, and it will become possible to rotate Rota 12 of AC dynamo 1 1 at high speed. In common AC dynamo 11, 
since it is in the orientation which the output current increases with the rise of the rotational speed N as mentioned 
already, a setup of the above big rotation amplification ratios enables it to aim at increase of the output current in an 
internal combustion engine's low rotational-speed region. 

[0031] Moreover, since it becomes possible to prevent an internal combustion engine's stall, the endurance fall of a 
rotation transfer device, and heat damage only by restricting the amount of energization to a field coil 16 (duty ratio 
Fduty), even if it does not add a device or equipment special for the prevention, it ends. 

[0032] In addition, although illustration is not carried out, the calorific value of field-coil 16 grade decreases with a limit 
of said duty ratio Fduty, and the maximum of the temperature of AC dynamo 1 1 becomes low. This is because the 
rotational-speed region where the torque of AC dynamo 1 1 serves as max, and the rotational-speed region where 
temperature serves as max overlap. For this reason, generating of the heat damage by the temperature rise can be 
prevented. It is mentioned that the weld of a field coil 16 melts, for example, or the components of the near deteriorate 
with heat as heat damage. 

[0033] Moreover, although the output current of AC dynamo 1 1 may decline a little as a continuous line shows drawin g 
4 , there are so few bad influences by it that they can be disregarded. The gestalt of this operation has the feature shown 
below besides the matter mentioned above. 

[0034] (a) With the conventional technology, an usable belt is limited to a V belt for the structure of moving the moving 
part 56 of a pulley 55 to shaft orientations, and making it estranging from a fixed part 58. In this V belt, there is a limit 
also in setting up a big pulley ratio, and it is hard to secure the big output current in an internal combustion engine's low 
rotational-speed region. On the other hand, with the gestalt of this operation, the belt 22 which has a wave-like cross- 
section configuration can be used that what is necessary is just to restrict the upper limit b of duty ratio Fduty. 
Therefore, it becomes possible to set up a pulley ratio greatly as compared with the V belt mentioned above, and the big 
output current also in an internal combustion engine's low rotational-speed region is acquired. 
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[0035] In addition, this invention can be materialized in the gestalt of another operation shown below. 
(1) With the gestalt of said operation, what a correlation is between the torque of AC dynamo 1 1 and rotational speed N 
(torque serves as max in a low rotational-speed region) was used, and the rotational-speed sensor 35 detected this 
rotational speed N as a quantity of state relevant to torque. It may replace with this and direct detection of the 
temperature of said torque and AC dynamo 1 1 may be carried out by the sensor. In this case, in consideration of an 
internal combustion engine's stall, the skid of a belt, generating of heat damage, etc., the predetermined value is set up 
beforehand, and when the actual torque and the temperature which were detected by the sensor become beyond a 
predetermined value, the amount of energization to a field coil 16 (duty ratio) is restricted. 

[0036] For example, in restricting the upper limit b of duty ratio Fduty according to temperature, it creates the map as 
shown in drawin g 7 beforehand. When temperature is below the predetermined value d, the upper limit b of duty ratio 
Fduty is set to this map to 100%. If temperature becomes higher than the predetermined value d, it is set up so that a 
upper limit b may become small in inverse proportion to the temperature rise. A upper limit b is determined using this 
map, and if energization control of the field coil 16 is carried out in duty ratio Fduty which does not exceed this upper 
limit b, the maximum of the temperature of AC dynamo 1 1 will become low, and it will be hard coming to generate heat 
damage. 

[0037] (2) Although related above (1), the rotational speed N, torque, and temperature of AC dynamo 1 1 are combined 
suitably, and you may make it restrict duty ratio Fduty based on them. 

[0038] (3) Although the rotational-speed sensor 35 detected the rotational speed N of AC dynamo 1 1 with the gestalt of 
said operation, the multiplication of an internal combustion engine's rotational speed and pulley ratio may be carried 
out, and the multiplication result may be used as a rotational speed N. The engine rotational speed detected by the 
rotational-speed sensor is usually used for injection-quantity control and ignition timing control of an internal 
combustion engine. Therefore, if the detection value of this rotational-speed sensor is used as a rotational speed of the 
internal combustion engine in the case of said rotational-speed N calculation, said rotational-speed sensor 35 is 
omissible. 

[0039] As mentioned above, although the gestalt of each operation of this invention was explained, technical thought 
other than the claim which can be grasped from each gestalt is indicated with those effects below, 
(b) The predetermined value in a control unit according to claim 1, the quantity of state detected by said quantity of state 
detection means is the rotational speed of a generator, and according to said amount limit means of energization is the 
generation-of-electrical-energy control unit of the internal combustion engine which is the rotational speed of a 
generator in case the torque or temperature of a generator serves as abbreviation max. 

[0040] Generally with a generator, a correlation is seen between torque or temperature, and rotational speed. For this 
reason, even if it does not carry out direct detection of torque or the temperature, the maximum of torque or temperature 
can be lowered by restricting the amount of energization based on the comparison result of rotational speed and a 
predetermined value. 

[0041] (b) The predetermined value in a control unit according to claim 1, the quantity of state detected by said quantity 
of state detection means is the torque or temperature of a generator, and according to said amount limit means of 
energization is the generation-of-electrical-energy control unit of the internal combustion engine which is a value lower 
than the torque at the time of the amount max of energization, or the maximum of temperature. 
[0042] If it does in this way, by restricting the amount of energization based on the comparison result of torque or 
temperature, and a predetermined value, the maximum of torque or temperature can be lowered and the effect of this 
invention can be certainly done so. 
[0043] 

[Effect of the Invention] According to this invention, since maximum of the torque of a generator can be made small by 
limit of the amount of energization to a field coil, rotation accelerating ratios, such as a pulley ratio by the rotation 
transfer device, are set up greatly, and it becomes possible to aim at increase of the output current. Moreover, an internal 
combustion engine's stall, the endurance fall of a rotation transfer device, and generating of heat damage can be 
canceled, without adding the device of dedication. 
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